


Improve flood Increase

risk management warning time for
planning large floods




Objective: Reach agreement with non-federal
partners regarding project features
and execution with USACE.




Inaugural Ad Hoc Group Meeting | July 18

DWR Convened Inaugural Community-Led Meeting for
Oroville Dam Safety Comprehensive Needs Assessment
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Tribal Government Workshop | July 18
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FEMA Virtual Tabletop Exercise
Dam Failure | JuIy 19
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$1.8 Billion

Federal Funding
for Sacramento
Flood Protection

« Strengthen
levees

« Raise
Folsom Dam

« Widen
Sacramento
Weir




i =

A\ \I'f\{\'\‘x\‘;ﬁ

Wadsworth Canal SERP Site 1 Repair
Placement of rip-rap began July 24




Central Valley Tributaries Program

L E N X
1 5 Workshop
Attendees ## Comments
J : Received
une 26 in Fresno

June 28 in Red Bluff July 20 Public Comment
June 29 in Sacramento Period Closed

9 0 Workshop
Attendees
July 18 at Tribal

Government Workshop



%

*

L]
2
e

i
}:
I

D _
pacific _% MM




L5 Scheduled Nutria
S T Detection &
= Reporting Training

“ Grizzly
§ |- Slough
8! Deita
IPeripheral
Canal
Tl»\,‘itcrlcl \|. ,” Fl
Island N il

July 27 from 1:30-3:30 pm
DES Office (West Sacramento)
Nutria situation overview and

Tuolumne River @
Hatchery @

1
e South Bay
Agueduc?
H
¥
r
’
4
{ updates
K
..' ;
K . . .
« Nutria signs and detection
"
’
>
o N () A
oY « Reporting procedure
™,
il P/ %
P . [ ] ]
L5 « Safety and professionalism
Reservair s _/
oy
!l y
« DWR’srole
Reservoir gp
g
H
]
r
r
.o'
3 6 r"
Nutria Spread Potential \ ™, Ve
7 4, >
Updated: 5/30/2018 . K
*, +
2 Nutria Sighting 50 Mile Buffer == DWR Region Boundary &% R
., d
. SS]DD Fee Land? A Restoration Site ‘u,. R
ta
DWR Properties o2 Legal Delta Boundary .'n‘ ‘0‘
.,
mm North Delta Nutria Detections SO as*®
B Delta : . pl T L
5 @ Animal Capture bl
mm Sherman Island 5
= . & Confirmed Sighting
Narth San Joaquin { Potential Sighting
mm Rock Storage Faciliry S e
mm San Luis
NAD 1883 UTM Zone 10N N
1] 5 10 20 SDM. A
* Sacramento-San Juaguim Drainage Distnct Fee Land 4 no
Lat _ DWR_Lands_Nutria_ Thursday, May




Nutria Detectlons within Legal Delta
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Additional DWR Agenda Items

Bulletin 69-17: California High Water
Sudhakar Talanki, Hydrology and Flood Operations Office

State-Federal Flood Operations Center

2017 After-Action Report
Delia McGrath, Hydrology and Flood Operations Office









Overview

 What is Bulletin 697

* Bulletin 69-2017 Overview
* Preparation
* QOrganization

* Regional Summary
Example

* Highlights
* Hydrologic Overview

 Major Flood Events and
Responses

e Estimated Damages
e Status of the Report




What is Bulletin 69?

STATE OF CALIFORNIA

The Resources Agency

Department of Water Resources

BULLETIN No. 69-75

CALIFORNIA HIGH WATER

GOVT. DOCS - LIBRARY

1974-197 5

FEBRUARY 1976

Summary of Water Year
Flood Events across CA:

Meteorological Patterns
Snowpack
Reservoir Operations

Precipitation & River
Stages

Events/Damages from
Floods & Highwater

Emergency Response &
Coordination



Preparing the 2017 Report: Data

Reservoir Operations * U.S. Army Corps of Engineers (USACE)

e California-Nevada River Forecasting
Center (CNRFC)
e C(California Data Exchange Center (CDEC)

River Stages and
Precipitation

e C(California Office of Emergency Services
(Cal OES)

e C(California Department of
Transportation (Caltrans)

* DWR Flood Operations Center (FOC)

Estimated Damages
from Floods



Preparing the 2017 Report: Tools

HYDROGRAPH OF THE Pit River - Canby (PCN)
Daily Precipitation
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Pine Flat Dam Operations
Daily Precipitation @ Pine Flat Dam

0
0s
1
15
2
25
o e o 2 2 § 2 & 2 & 5 d
S R R G . oF G P
o o R & : Ry by i & of o
Deta Source: USACE
Daily Reservoir Storage @ Pine Flat Dam
1,060
W Potuwd St (TAF) oo feoe - enb oo e con s cpes s e | e o= s e
960 Dimity Allowaiie Storage (TAF|
— — Reszrvoir full [TAF)
260
760
560
560
260
360
260
160
o
&
Daily Reservoir Operations @ Pine Flat Dam
30,000
i (53] 1/9/2017 27108 cf:
—Release {cfs)
25,000
O Masinfiow e
A Max Releges [ofe) h
20000 |‘|
% .l ||
| 632007 14783 ofs
15,000 A i'
I3 1y
i el
I ll l:'l | i}
10,000 I h | |_). U V\
LH' Jlﬂl “ /ﬂ\ju \
5,000 b S -.
| ™y ol
& __.‘_,“_J"\__ W.-ﬂ-'"*v-—' | —
G B A A A, A A A A o) A
& \_\.LS‘ l:@o \4\" \_:C* q 3 (\f‘\" d.-? & & i 5 \J_\'?
i 5 7 o 4 A & N i ;
& & F S S S SO Y



Bulletin 69-2017 Organization

Introduction

Overview of Meteorology & Hydrology

Regional Summaries for 10 California Hydrologic Regions & Delta

Flood Emergency Response Operations

Flood Damage Rehabilitation Efforts

Summary of Flood Damage Costs
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Bulletin 69-2017
Highlights

* Hydrologic Overview

 Major Flood Events
and Responses

* Estimated Damages
e Status of the Report



Hydrologic Overview

100
2016/2017 Water Year - Wettest
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- 2nd Wettest
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1-Oct 1-Nov 1-Dec 1-lan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep
* The Northern Sierra 8-Station precipitation index represents an cumulative precipi from8 scattered across the

Sacramento, Feather, and American River regions: Mount Shasta City (MSC), Shasta Dam (SHA), Mineral (MNR), Quincy (QCY), Brush Creek (BCM),

Sierraville (SRR), Blue Canyon (BYM), and Pacific House (PCF).

% April 1 Average

% April 1 Average

% April 1 Average

California Snow Water Content - Percent of April 1 Average

NORTH
1982-1983 (max)

2016-2017
Average
_ 2014-2015 (min)
CENTRAL o
2016-2017 1982-1983 (max)
Average
2014-2015 (min)
| SOUTH —
1982-1983 (max)
2016-2017
Average
20142015 (i‘!li)
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CALIFORNIA COOPERATIVE SNOW SURVEYS
SEASONAL PRECIPITATION
IN PERCENT OF AVERAGE TO DATE
October 1, 2016 through April 30, 2017

Statewide =170%

Hydrologic Regions

NC - North Coast

SF - San Francisco Bay
CC - Central Coast

SC - South Coast

SR - Sacramento River
SJ - San Joaquin

TL - Tulare Lake

NL - North Lahontan
SL - South Lahontan
CR - Colorado River-Desert

WATER YEAR IS OCTOBER 1 THROUGH SEPTEMBER 30



San Francisco Bay Hydrologic Region
Regional Summary Example
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Coyote Creek, San Jose @ 14000 Evacuated
February 21, 2017
@ $73M Est Damages




San Francisco Bay Hydrologic Region

Regional Summary Example
$140

_$120

$612M Total Estimated Damages
$271 Million Reported by OES
$341 Million Reported by Caltrans
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Major Flood Events and Responses

FOC Activation in WY 2017
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Major Flood Events and Responses

California Floods of 2017 Overview

Early January Storm (1/3-1/14)
Multiple atmospheric rivers brought
heavy precipitation across the State,
particularly aleng the coast from the
Russian River Basin in the north to near
Point Conception in the south, as well as
areas along the length of the Slerra
Mevada range. Ample moisture
associated with the storm quickly
transformed a below-average snowpack
inte above-average conditions.

*Pracipitation represants
textal iy prrecpiEation for
ach (espRCTie [ides
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r
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2016

o Napa Area Jan 9
«Mapa Rivar floods
-Mapa dovntown bypass used for first
time since it was completed in 2015
«Town of San Anselmo evacuated

@ Hollister 121 77 820
»Pachaco Creek leves hreak

«Mandatory evacuations

@) Bay Detta jon 11-12

«High river flows, high tide, and stormy
conditions stress |evees

-Levee owertopping and breaching
ocaurred onthe lower Mokelumne
River and tributary sloughs

«Community of Paint Pleasant flooded,
including several primary readways,
requiring the rescue of 14 people fram
their homes and cars

Mar Sickle 1sland levee failure
inundated the island and one home

Late January (1/18 -1/24)

By the end of the secand January
storm, snowpack excesded April 1
averages in the southem and
central Sierra Mevadas and were
close to the April 1 average
snowpack in the northern Siarra
MWewadas. The rain en snow
conditions during the atmospheric
river resulted in ample amounts of
water in the snowpack.

Early Fehruary (2/2 -2/12)
Wultiple storms made landfall
during this time, showing the
heaviest precipitation in
northern and central
California. Generally high
freezing levels resulted in
slightly reduced, but still
zhove average snowpack in
the Sierra Navadas.

Late February (2/15-2/23)

Again, multiple storm fronts brought
significant moisture to the State cver
several days. In the northern Sierra
Newvadas the precipitation was
particularly heavy, and resulted in
the highest recarded cumulative
precipitation for the Morthern Sierra
8-Station Index for the months of
January and February.

June 2017

The humerous storms of 2017 resulted in one
of the |argest recorded Sierra Nevada
snowipack. Pine Flat and other reserveirs
continued to fill during the hot weather of
the late spring and early summer months as
that snowpack melted, Large reservolr
releases in the month of June stressed
downstream waterways and created hazards
to recreational users as the cold, swift,
highwater moved thraugh the systems,

1011121

2017

o Guerneville Jan 24 & Feb &
«Community of Guernaville floaded
- Inundated structures and roads for the
second time in 2017

€ BigSurFeb 158 May 19
« Pfziffier Canyan Bridge
damaged due to mudslides,
caused major road closure
through Ccteber 2017
sLandslide near Mud Cresk
+Rock and debrisfell across the
road into the acean destroying
nearly a guarter mile of
Highway 1
9 Fresne Slough Feb 16
-Weakened levees near

Tranquility [evacuation
advisory)

Redding Feb 6

« Highwater in creeks and tributariss ta
Sacramento River damaged and clased
roads

o Oroville Spillway incident feb 7— 24
- Main spillway and emergency spillway
darnaged by heavy flood releases
+180.000 people evacuated

D bay Delta el 12213
- McCormack Whlliamson Tract flacded due @ Southern California Feb 15-717
to overtopped and breached |evees. +Flooding in greater LA area
+Five casualties
-110,000 residents withcut
power

+Tyler Island was evacuated due toa
potential levee breach. Extensive
emergency repairs through multi-agency
cooperation averted the levee failure

“1& il 1 i

) city of Maxwell Fe0 15
«Dverflawing cresks inundated
homes, businesses, and
schoaols with a feot or mare of
water

@ Manteca Feb 20
«Leves breach along San
Jeaquin River
=500 evacuated

{B) san Jose Area Fzb 21
«Cayote Craek floadwatars
overflowed the channel banks
14,000 people evacuated in
Rock Springs neighbarhsod
+200 people rescued by hoat
573 millian in damages.
@ Clear Lake Feb 22
-Homes and roads flooded
=50 people evacuated

]
-—
= Tulare Basin
—

Northern Sierm
8-Statlon Index

San Joarquin
§-Station index

&-Station Index

Events outside
the Central alley
[ho index)

@- Heavy rainfall , particularly

®

o il

San Diego County Fcb 27 San Jose Flooding

alang the coastal mountains,
with up to 5-inches recorded
ina 24-hour period
Widsspread flooding,
downed trees, power
outages, road closures, and
more than 20 swiftwater
rescues

Kings River Flooding Jun 23
-Miultiple levee breaks in
Kingsburg and Grangewville
caused flasding to local golf
course and residences
-300 people evacuated



Major Flood Events and Responses

January in the Delta

Mokelumn ?(

"-L

River Levee ¥

1
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B_reach

'SAN I s

1 e

SAC RAM ENTO
COUNTY.

¢ _»Grizzly Slough "=

Levee Breach
and Overtopping




Major Flood Events and Responses

February in the Delta




Major Flood Events and Responses

Greater Los Angeles Area

AR / P MERES.,
s 14 1 | ‘“,',*‘-
“'i‘_;‘ ' ! 14 “-\.;\




| -

7))
Q
7))
c
(@)
Q.
7))
Q
14
©
c
©
7))
i
c
@
>
LLl
©
(o)
O
LL

jor

a)

San Diego County




L b

i, L

:‘4_"3 ik

THENIRTE . WG

(7))
Q
2]
c
o
Q.
7))
()
14
©
.
©
(7))
]
c
QO
>
LL
O
o
0O
LL
t &
O
©
=

-
Q
=
14
n
(@)
1=
A




Major Flood Events and Responses

State & Federal Declarations

Governor-Declared Federal Emergency
State of Emergency Declarations

57 of 58 52 of 58
CA Counties CA Counties




Major Flood Events and Responses

2017 Storm Damages Emergency Rehabilitation




Estimated Damages
Due to 2017 Floods

Includes: OES, Caltrans, DWR/USACE Direct Assistance, Oroville
Spillway Repairs, and DWR/USACE Levee Rehabilitation




Estimated Damages ($ Millions)

FOC Response
Direct Assistance
(DWR & USACE), Oroville

$7.4M Spillway Repair, State & Local

$870 M Highway Repairs,
$1,218 M

Governor's Office
of Emergency

2017 Storm D Services, $812.1... 2017 Storm
Damage DWR Damage USACE
Emergency Emergency

Rehab, $80 M Rehab, $15.8 M



Status of
the Report

California High Water
Bulletin 69-2017

State of California
The Natural Resources Agency
Department of Water Resources










After-Action

Report Overview t

e QOverview of FOC
Response

e Application of
Standardized
Emergency

Management System
(SEMS)

e FOC Best Practices

e Recommendations for
Improvements



Overview of FOC Response

2017 Activation ...

% 151 Days
/N 105 Incidents

' Cal OES

GOVERNOR'S OFFICE
OF EMERGENCY SERVICES




Overview of FOC
Response

Improved
Local
Response

Grant funding
Flood fighting

methods training

Flood system repair

funding
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Application of SEMS
Management Section

Inter-Agency Coordination & Roster Management




Application of SEMS

Operations Section
Deployments, Flood-Fighting, Assessing Threats




Application of SEMS
Planning Section

Reporting, Coordination, and Information Dissemination
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Application of SEMS

Intelligence Section

Weather Briefings, River & Hydrology Forecasts, Coordinated
Flood Releases




Application of SEMS
Logistics Section

Flood Fight Material Management & Resource Mobilization

- \ o =
g - - - i n.—-* r23 o>
‘ - N_ 3 s - { [ e
N - | - - !: J

Y :

-




Application of SEMS

Finance/Administration Section

Funding Identification, Time Recording, Purchasing, & FEMA
Reimbursement Coordination
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FOC Best
Practices

Provide Position Training

Maintain ICT Readiness
Matrix

Conduct Drills &
Exercises

Regular Communication
Streamlined requests

1-Week Field
Deployments

Prepositioned flood fight
materials

Timekeepers time entry



Recommendations for Improvement
IMPROVE CREATE

STANDARDIZE




After-Action Review Process

USACE
Feedback

Working Groups
Feedback

Survey Results

FOC Section
Meeting w/ Chiefs develop County
Each SEMS recommended Agencies
Section best practices & Feedback
improvements







